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(54) DRIVE POWER SUPPLY FOR LIQUID CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make life of a liquid crystal display 
device longer by preventing its degradation through adjusting an absolute 
value of a positive and negative voltage ratio necessary to drive the 
liquid crystal display device equal to 1 . 

SOLUTION: The positive mean voltage VM is generated as a reference 
voltage at the output terminal 26 in a first liquid crystal drive voltage 
generation portion 2. The positive low voltage VH is generated referring 
the mean voltage VM as a standard at a output terminal 25 between, 
output terminal 26 and the output terminal 24. The negative low voltage 
VL is generated at the output terminal 27 between output terminal 26 
and a negative power supply voltage terminal. A second liquid crystal 
drive voltage generation portion 3 detects a part of the negative high 
voltage V2 generated by itself, compares this detected voltage with the 
designated comparative voltage VREF set with the mean voltage VM as 
a standard and controls the negative high voltage generated in 
accordance with a result of the comparison. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive power source for liquid crystal which is a drive power source for liquid crystal which 
generates the electrical potential difference of the positive/negative for the driver drive of a liquid 
crystal display, and is characterized by having the 1st electrical-potential-difference generation means 
which divides said generated forward electrical potential difference by resistance, and generates 
intermediate voltage, and the 2nd electrical-potential-difference generation means which generates said 
negative electrical potential difference based on said intermediate voltage. 

[Claim 2] By dividing said forward high voltage which is the drive power source for liquid crystal which 
generates the high voltage and the low battery of positive/negative, of the positive/negative for the 
driver drive of a liquid crystal display, respectively, and was generated by two or more resistance The 
drive power source for liquid crystal characterized by having intermediate voltage, the 1 st electrical- 
potential-difference generation means which generates the low battery of said positive/negative on the 
basis of the intermediate voltage, respectively, and the 2nd electrical-potential-difference generation 
means which generates said negative high voltage based on said intermediate voltage. 
[Claim 3] An electrical-potential-difference generation means by which said 2nd electrical-potential- 
difference generation means generates said negative high voltage on the basis of said intermediate 
voltage, A detection means to detect said a part of generated high voltage, and the control means which 
controls the generation electrical potential difference of said electrical-potential-difference generation 
means according to the comparison result as cpmpared with the predetermined comparison electrical 
potential difference set up on the basis of said intermediate voltage in said detection electrical potential 
difference, since — the drive power source for liquid crystal according to claim 1 or 2 characterized by 
making it constitute. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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^Field of the Invention] This invention relates to the drive power source for liquid crystal which 
- generates the high voltage and the low battery of positive/negative of positive/negative required for the 
driver drive of a liquid crystal display, respectively. 
[0002] 

[Description of the Prior Art] Conventionally, with this kind of drive power source for liquid crystal, **2V 
of a low battery are needed as an electrical potential difference when turning off #*30V of the high 
voltage, and a pixel as an electrical potential difference when turning ON the pixel of a liquid crystal 
display. 

[0003] For this reason, with the conventional drive power source for liquid crystal, the electrical 
potential difference of positive/negative was needed, +30V which are an electrical potential difference 
by the side of forward, and +2V were generated on the basis of 0V, and on the other hand, -30V which 
are the electrical potential difference of a negative side, and -2V were generating the electrical potential 
difference of positive/negative according to the individual as it generated on the basis of 0V. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the conventional drive power source for liquid 
crystal, since the electrical potential difference of positive/negative was generated according to the 
individual on the basis of 0V as mentioned above, there is a case so that the electrical-potential- 
difference values of a forward electrical potential difference and a negative electrical potential 
difference may differ. In such a case, the absolute value of the ratio of a forward electrical potential 
difference and a negative electrical potential difference is not set to 1, but direct current voltage will be 
impressed to liquid crystal, liquid crystal is degraded, and there is un-arranging [ of shortening the life of 
a liquid crystal display ]. 

[0005] Then, the purpose of this invention is to offer the drive power source for liquid crystal which it is 
made for the absolute value of the ratio of the electrical potential difference of positive/negative 
required for the drive of a liquid crystal display to be set to 1, prevents degradation of liquid crystal, and 
enabled it to attain protraction of the life of a liquid crystal display. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain 
the purpose of this invention, invention according to claim 1 to 3 was constituted as follows. 
[0007] That is, invention according to claim 1 is a drive power source for liquid crystal which generates 
the electrical potential difference of the positive/negative for the driver drive of. a liquid crystal display, 
and is characterized by having the . 1st electrical-potential-difference generation means which divides 
said generated forward electrical potential difference by resistance, and generates intermediate voltage, 
and the 2nd electrical-potential-difference generation means which generates said negative electrical 
potential difference based on said intermediate voltage. 

[0008] Moreover, by dividing said forward high voltage which invention according to claim 2 is a drive 
power source for liquid crystal which generates the high voltage and the low battery of positive/negative 
of the positive/negative for the driver drive of a liquid crystal display, respectively, and was generated 
by two or more resistance It is characterized by having intermediate voltage, the 1st electrical- 
potential-difference generation means which generates the low battery of said positive/negative on the 

basis of the intermediate voltage, respectively, and the 2nd electrical-potential-difference generation 

means which generates said negative high voltage based on said intermediate voltage. 
[0009] Invention according to claim 3 is set to the drive power source for liquid crystal according to 
claim 1 or 2. Said 2nd electrical-potential-difference generation means An electrical-potential- 
difference generation means to generate said negative high voltage on the basis of said intermediate 
voltage, and a detection means to detect said a part of generated high voltage, the control means which 
controls the generation electrical potential difference of said electrical-potential-difference generation 
means according to the comparison result as compared with the predetermined comparison electrical 
potential difference set up on the basis of said intermediate voltage in said detection electrical potential 
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difference — since — it is characterized by making it constitute. 

[0010] Thus, in this invention, while generating the forward high voltage, for example on the basis of 
common potential (0V) and generating intermediate voltage and the low battery of positive/negative 
from the forward high voltage, the negative high voltage was generated on the basis of the intermediate 
voltage. 

[0011] While generating the negative high voltage on the basis of intermediate voltage, a part of that 
generated high voltage is detected, and that negative high voltage generated was still more specifically 
controlled according to that comparison result as compared with the predetermined comparison 
electrical potential difference set up on the basis of intermediate voltage in this detection electrical 
potential difference. 

[0012] For this reason, in this invention, when a forward electrical potential difference is changed, for 
example, a negative electrical potential difference can follow in footsteps of that fluctuation, and can set 
the absolute value of the ratio of the electrical potential difference of positive/negative to 1 irrespective 
of that fluctuation. Consequently, it can prevent that direct current voltage is impressed to liquid crystal, 
and reinforcement of a liquid crystal display can be attained. * 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0014] Drawing 1 is the circuit diagram showing the example of a configuration of the circuit of the 
operation gestalt of the drive power source for liquid crystal of this invention. 

[0015] Since a liquid crystal display (not shown) is driven, the drive power source for liquid crystal 
concerning this operation gestalt generates the high voltages V1 and V2 of the below-mentioned 
positive/negative, and the low batteries VH and VL of positive/negative, respectively. 
[0016] For this reason, with this operation gestalt, as shown in drawing 1 , based on the output voltage 
V1 of the regulated power supply 1 which generates the desired output voltage V1 (forward high voltage), 
and this regulated power supply 1, it has at least the 1st liquid crystal driver voltage generation section 
2 which generates the low batteries VH and VL of positive/negative, respectively, and the 2nd liquid 
crystal driver voltage generation section 3 which generates the above-mentioned negative high voltage 
V2. 

[0017] As shown in drawing 1 , a regulated power supply 1 has the chopper type switching power supply 
of the pressure-up mold which consists of the NMOS transistor Q2 as a switching device, a reactor L1, 
diode D1, a capacitor CI,. etc., changes the resistance welding time of a transistor Q2 by PWM (Pulse 
Density Modulation) control, and obtains the desired output voltage V1. 

[0018] If it furthermore explains in full detail, as this regulated power supply 1 is shown in drawing 1 , the 
direct current voltage VIN of DC power supply (not shown) will be supplied to one input terminal of the 
error amplifier 14 through the PMOS transistor Q1. The partial pressure of the output voltage of MOS 
transistor Q1 is carried out by resistance R1, the electronic volume 13, and resistance R2. The 
electronic volume 13 adjusts the output voltage which a regulated power supply 1 outputs, in order to 
adjust the contrast of the liquid crystal display which is not illustrated. The electrical potential 
difference on which reference voltage was inputted into the input terminal of one of these, and the 
operational amplifier 12- returned from the electronic volume 13,tothe-input terminal of the another side 
is inputted, and the output signal is supplied to the gate of the PMOS transistor Q1. 
[0019] The electrical potential difference which pressured partially the forward high voltage V1 by 
resistance R3 and resistance R4 is inputted into the input terminal of another side of the error amplifier 
14. The output signal of the error amplifier 14 is inputted into the PWM control circuit 15. While the 
PWM control circuit 15 outputs a pulse, the width of face of the pulse outputted changes according to 
the output of the error amplifier 14. The output of the PWM control circuit 15 is amplified by the driver 
16, is supplied to the gate of the NMOS transistor Q2, and performs on-off control of the NMOS 
transistor Q2. 
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} J!0020] Direct current voltage VIN is supplied to the drain of the NMOS transistor Q2 through a reactor 
L1, and the source is connected to it in the gland. The drain of the NMOS transistor Q2 is connected to 
the output terminal 24 through diode D1. The capacitor C1 is connected between the output terminal 24 
and the gland. 

[0021] Next, as shown in drawing 1 , the 1st liquid crystal driver voltage generation section 2 divides the 
output voltage V1 of a regulated power supply 1 by resistance R11-R14, and takes out this division 
electrical potential difference from output terminals 25-27. That is, to an output terminal 26, the forward 
intermediate voltage VM made into reference voltage is generated, the forward low battery VH on the 
basis of the intermediate voltage VM is generated to the output terminal 25 between an output terminal 
26 and an output terminal 24, and the negative low battery VL on the basis of intermediate voltage VM 
is generated to the output terminal 27 between an output terminal 26 and a negative supply voltage 
terminal (not shown). If the relation of each of these electrical potential differences is illustrated, it will 
become like drawing 2 . 

[0022] If it furthermore explains in full detail, as this 1st liquid crystal driver voltage generation section 2 
is shown in drawing 1 , resistance R1 1-R14 is connected to the serial between the output terminal 25 
and the gland. And the common connection of resistance R11 and resistance R12 is connected to an 
output terminal 25 through a voltage follower 21, the common connection of resistance R12 and 
resistance R13 is connected to an output terminal 26 through a voltage follower 22, and the common 
connection of resistance R13 and resistance R14 is connected to the output terminal 27 through the 
voltage follower 23. 

[0023] Next, as shown in drawing 1 , the 2nd liquid crystal driver voltage generation section 3 consists 
of chopper type switching power supply of a polarity-reversals pressure-up mold, changes the 
resistance welding time of a power transistor Q3 by PWM control, and obtains the desired negative 
output voltage V2. When it furthermore explains in full detail, this 2nd liquid crystal driver voltage 
generation section 3 As shown in drawing 2 , while generating the negative high voltage V2 on the basis 
of the above-mentioned intermediate voltage VM So that the negative high voltage V2 may follow in 
footsteps of the fluctuation and can control, when the output voltage V1 of a regulated power supply V1 
is changed A part of self output voltage V2 is returned by resistance R21 and R22, and the error 
amplifier 31 compares the comparison electrical potential difference VREF set to criteria in this 
feedback electrical potential difference Vf and intermediate voltage VM. 

[0024] That.is, one. input terminal of the error amplifier 31 is connected with the center tap of 
resistance R13 or resistance R14, the reference voltage VREF on the basis of intermediate voltage VM 
is inputted, the input terminal of the another side is connected to the common connection of the 
resistance R21 by which series connection is carried out among output terminals 26 and 28, and 
resistance R22, and the above-mentioned feedback electrical potential difference Vf is inputted. The 
series connection of resistance R21 and the resistance R22 is carried out between the outputs of 
another voltage follower (not shown) and output terminals 28 which are connected with the common 
connection of resistance R12 and resistance R13 else [ in case a series connection is carried out among 
output terminals 26 and 28 as mentioned above ], and they can detect now a part of negative high 
voltage V2. 

[0025] The output signal of the error-amplifier 31-is inputted into the PWM control circuit 32,-While the - 
PWM control circuit 32 outputs a predetermined pulse, the width of face of the pulse outputted changes 
according to the output of the error amplifier 31. The output of the PWM control circuit 32 is amplified 
by the driver 33, is supplied to the gate of the PMOS transistor Q3, and performs on-off control of the 
PMOS transistor Q3. 

[0026] Direct current voltage VIN is supplied to the source of the PMOS transistor Q3, and the drain is 
connected to it through the reactor L2 in the gland. The drain of the PMOS transistor Q3 is connected 
to the cathode of diode D2, and the anode of the diode D2 is connected to the output terminal 28. The 
capacitor C2 is connected between the output terminal 28 and the gland. 



[0027] Next, an example of actuation of the operation gestalt of this invention constituted in this way is 
explained with reference to a drawing. 

[0028] First, in a regulated power supply 1, as compared with reference voltage, the output signal 
corresponding [ the operational amplifier 12 ] to that comparison result is outputted, and this output 
signal is supplied to the gate of the PMOS transistor Q1 in the electrical potential difference from the 
electronic volume 13. Since flow resistance of the PMOS transistor Q1 changes by this, the input 
voltage of the error amplifier 14 changes. Therefore, if the resistance of the electronic volume 13 
changes for change of the contrast of a liquid crystal display, the input voltage of the error amplifier 14 
will change according to this. 

[0029] The error amplifier 14 compares the reference voltage inputted with the electrical potential 
difference by which a partial pressure is carried out by resistance R3 and R4, and outputs the output 
signal according to the comparison result to the PWM control circuit 15. The PWM control circuit 15 
changes the pulse width of the pulse according to the output signal while outputting the self pulse to 
generate to a driver 16. The NMOS transistor Q2 carries out on-off control of the driver 16 by the pulse, 
and, thereby, pressure-up actuation is performed. 

[0030] That is, when the NMOS transistor Q2 is turned on, a current flows from the DC power supply 
which are not illustrated to a reactor L1 t and it is a reactor LI. Energy is accumulated. Next, if the 
NMOS transistor Q2 is turned off, since, as for the energy accumulated in the reactor L1, a capacitor 
C1 is charged via diode D1, the desired forward output voltage V1 will be obtained by the output 
terminal 24. 

[0031] Next, in the 1st liquid crystal driver voltage generation section 2, the output voltage V1 of a 
regulated power supply 1 is divided by resistance R11-R14, and this division electrical potential 
difference is taken out from output terminals 25-27. That is, as shown in drawing 2 / the intermediate 
voltage VM used as reference voltage (for example, 2.5V) is generated by the output terminal 26, the 
forward low battery VH (for example, 4.5V) on the basis of the intermediate voltage VM is generated by 
the output terminal 25 between an output terminal 26 and an output terminal 24, and the negative low 
battery VL on the basis of the intermediate voltage VM (for example, 0.5V) is generated to the output 
terminal 27 between an output terminal 26 and a negative supply voltage terminal. 

[0032] Next, in the 2nd liquid crystal driver voltage generation section 3, a part of negative high voltage 
V2 obtained between an output terminal 26 and an output terminal 28 is detected as a feedback 
electrical potential difference Vf. The error amplifier 31 outputs the output signal according to the 
comparison result to the PWM control circuit 32 as compared with the predetermined comparison 
electrical potential difference VREF set up on the basis of the above-mentioned intermediate voltage 
VM in the detection feedback electrical potential difference Vf. The PWM control circuit 32 changes the 
pulse width of the pulse according to the output signal while outputting the self pulse to generate to a 
driver 33. On-off control of the PMOS transistor Q3 is carried out by the pulse, and, thereby, as for a 
driver 33, polarity-reversals pressure-up actuation is performed. 

[0033] That is, if the PMOS transistor Q3 is turned on, a current will flow from the DC power supply 
which are not illustrated to a reactor L2, and energy will be accumulated in a reactor L2. Next, since the 
energy accumulated in the reactor L2 since a reactor L2, a capacitor C2, and diode D2 formed the 
closed circuit when the PMOS transistor- Q3 was turned off charges a capacitor C2, the negative high 
voltage V2 (for example, -30 on the basis of intermediate voltage VM V) as the desired negative high 
voltage V2 obtained by the output terminal 28, consequently shown in drawing 2 R> 2 is obtained. 
[0034] By such actuation, with this operation gestalt, the absolute value of the ratio of the forward high 
voltage V1 and the negative high voltage V2 is set to 1, and the absolute value of the ratio of the 
forward low battery VH and the negative constant voltage VL is set to 1. 

[0035] By the way, in the 1st liquid crystal driver voltage generation section 2, if the output voltage V1 
of a regulated power supply 1 declines, since intermediate voltage VM will fall in connection with this, 
while the low batteries VH and VL of positive/negative become small, the reference voltage VREF of the 
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\error amplifier 31 becomes small relatively. Consequently, the error amplifier 31 outputs an output signal 
which shortens pulse width of the output pulse; of the PWM control circuit 32. For this reason, since the 
flow time amount of the PMOS transistor Q3 becomes short, the output voltage of the 2nd liquid crystal 
driver voltage generation section 3 becomes small, and the negative high voltage V2 becomes small. 
[0036] If the output voltage V1 of a regulated power supply 1 rises, since intermediate voltage VM will 
rise in connection with this, while the low batteries VH and VL of positive/negative become large on the 
other hand, the reference voltage VREF of the error amplifier 31 becomes large relatively. Consequently, 
the error amplifier 31 outputs an output signal which lengthens pulse width of the output pulse of the 
PWM control circuit 32. For this reason, since the flow time amount of the PMOS transistor Q3. 
becomes long, the output voltage of the 2nd liquid crystal driver voltage generation section 3 becomes 
large, and the negative high voltage V2 becomes large. 

[0037] As explained above, even if it changes the low batteries VH and VL and intermediate voltage VM 
of positive/negative, with the operation gestalt of this invention, the negative high voltage V2 can be 
followed in footsteps of these fluctuation by fluctuation of the output voltage V1 (forward high voltage 
V1) of a regulated power supply 1. For this reason, the absolute value of the ratio of the high voltages 
V1 and V2 of positive/negative is made to 1 irrespective of fluctuation of the forward high voltage V1 or 
the forward low battery VH. consequently, direct current voltage is impressed to liquid crystal — thing 
prevention can be carried out and reinforcement of a liquid crystal display can be attained. . 
[0038] 

[Effect of the Invention] As explained above, while generating the forward high voltage, for example on 
the basis of common potential (0V) and generating intermediate voltage and the low battery of 
positive/negative from the forward high voltage, by this invention, the negative high voltage was 
generated on the basis of the intermediate voltage. 

[0039] While generating the negative high voltage on the basis of intermediate voltage, a part of that 
generated high voltage is detected, and that negative high voltage generated was still more specifically 
controlled according to that comparison result as compared with the predetermined comparison 
electrical potential difference set up on the basis of intermediate voltage in this detection electrical 
potential difference. 

[0040] for this reason, since according to this invention a negative electrical potential difference can 
follow in footsteps of that fluctuation and can set the absolute value of the ratio of the electrical 
potential difference of positive/negative to 1 irrespective of that fluctuation when a forward electrical 
potential difference is changed, for example, direct current voltage is impressed to liquid crystal — - thing 
prevention can be carried out and reinforcement of a liquid crystal display can be attained. 
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DESCRIPTION OF DRAWINGS 



' [Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the example of a configuration of the operation gestalt of 
the drive power source for liquid crystal of this invention. 

[Drawing 2] It is an explanatory view explaining the relation of the output voltage of the operation 
gestalt. 

[Description of Notations] 

R11-R1 4 Resistance 

Q3 PMOS transistor 

L2 Reactor 

D2 Diode 

C2 Capacitor 

R11, R12 Resistance 

1 Regulated Power Supply 

2 1st Liquid Crystal Driver Voltage Generation Section (1st Electrical-Potential-Difference Generation 
Means) 

3 2nd Liquid Crystal Driver Voltage Generation Section (2nd Electrical-Potential-Difference Generation 
Means) . 

24-28 Output terminal 

31 Comparator 

32 PWM Control Circuit 

33 TORAIBA 
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y-^^Q2 coatt^raSr P WM (^W^tS^P) ' 
tJ:*)*^**, SlfM©ttJ^jtiJEVlSr#5J;5^^o 

[o o 1 8] £ hiz.m&-rzk, z<o$cmtmm. 
m i t^-r j: 5 tc, E«mas ua**-r) ©iawwEv 

I N#PMOS h7^^Q 1 LTWIigii*&§f 1 
4©— *©A*4S : f-Wfcl(&S*baJ:5m!itoTV^. M 
OS h7V^^Ql ©ffl;fr®J£fi, ffittR 1 . 
y^-^13, ffitftR 2 K.fc 9 #JE$*l/0*5. Vf-# 

W&tZ t©t?fo5„ 3f-^T>'7'l 2tt, #©A 

m^-^y ^— ^ i 3^b^ji$Hfc«ji^A^j$Hv a> 

[0019] miUHS 1 4 rc>te*roA^ffi^{-f±, IE 
©iSmBEV 1 fc-ffifctR 3 t«fitR 4 t t&E 

PWMIWWIIIiSl 5fcA*$*t* J:5fc*o-CV* 
5. P. WMffiiJfflilHlSS l 5 f±, /^v^^m^-f-^irit 

•t©ffl^§^5/^^w*S*si8^l|HS*l 4©m^J 
fcjcS CX&ltirZ X b tfc o -c v> £„ . P WMf&JflPIs] 88 l 
5©tttf>tt, H7'f>'<l 6T?*B$JltNMOS 
v'7^Q2©7 , -Hr«Jil 1 NMOSh7y^^ 

Q 2 <D*>-si-7fam*fto X b l:iotv^ 0 
[00 20] NMO Sh7 * Q 2 © K WW Vf- 

it. VT? h/UL l"*JrtTK«E«S'V I N;&NfelS£ 
*u -tcy-^tt^^KWftR&h/c^*. NMOS 
h7y^^Q 2© KwWvii, ^-ftf— KDlSr^L 
TW^iS^2 4»cSBtt*ix-Cv^«. ■M : F2 4^7- 

[0 0 2 1] W:, * 1 S£rf? J IE!!jmJE£/&a5 2 f±, 'BT ly 



(3) 

4 

1~R 1 41f»«U i©#«mffifcttWJi8?-2 5~2 

2 6-Ktt*W«Ei:i-5jEO , t'M«ffiVMSr^U ffl 
2 6 i: W^iffi? 24t ©MOfflTjS^ 2 5 fcli-t 
<0«t»M«EEVMSrKi|l4:-t"*jEO<ft*BEVHSr4jftU 

ffl^jJSS^-2 7»df4tfra«JEVMSrSJp£i-^A©<6:mffi 

io [0022] s&KBjM-sfc, ^©^ifS^ig»mji 
&rit»2tt, hi i x b ic, m^2 5t^7y 

KiOKtC, fiftRl 1~R1 4*5E^j^^$tl-TV> 
So *LT, StrCR 1 1 iffi/CR 1 2 O^iiSicSE* 5 ^ 
;vf-v?7t o !7 2 1 £t> U-CttlA*?- 2 5 l£«lK$ 
*K Ifi^tR 1 2 i«giR 1 3©*iSaBB8»^>KA'y— 5? 

1 3 t&tfCR 1 4 (O^mW^Wif^T—^y * o!72 
[0 0 2 3] 1k\^ m 2 SSA^ftSffi^^tU 3 tt, El 1 

SrPWMftB«ifcJ:9»bS*. ifiO^©til*Sff V 2 

«*«ft«EE^«IS 3 ft. .±E©«t>WttEVM«:*Jpfc: 
0 2fc^f± 5 tvA^la^JStV 2 1 1 tJC 

SrStemMV 1 roffi77*J£V 1 *S|Efj,bfc#^^, A© 
^mjEV2^- ; &©^i!)(c:itBiLTfiJffli-e#?)J:5t-, i 
SCDtil^mJEV 2«— M&ISfaR 2 1 % .R22IC±5» 
St**.. :o»a«E.V.f -.fc.^MWffiYMSrSipkiRje.. 
so ^tbSifcl^mffiVR E F i: SrP3Uiffi«3 1 

[0 0 2 4] i-fcfot>, I^«i«*s^l3 i w-^(0A^iffi' 
^f*; SSiR 1 3fcSv^fiffi0iR 1 4©f ^y7*i« 
«p|WmffiVMS:*l|»t Ufc**«JEVREF^ 
A^J^n, ^£0<fcfrcDA;^T»±ffl^S^2 6, 2 8CO 
Mfcjff5«SattS*u5«Si:R 2 l iigetR 2 2 ©^aSNK 
SUfcSBttSlx, ±IE<o®il«ffiV f *5A^? <t 5 ^ 
4oT^5. «ttR2 l£«0tR2 2l:f4» ±IE©J: 5 
1^*^2 6, 2 8 ©MfcS^SHBSii'S 
40 (C s ffifetR 1 2 t»ttR 1 3<75*a^eS£Sligc$tl5 
' SljO^/Vx-v J 7d-oy (El^i 1 ) ©m77£ffl*i«^ 

2 8 t (DNHzmmmZfr. AwHUEV 2 ro-gc?r^ 

1 00 2 5 1 mmmm&3 i fta&is »'i4Vtwm«hp 

08S3 2tA*$HSi5l^otl>5„ PWMW0. 
BS3 2tt, ffifeiD/</i>x&mt)irZ) b fcJbfc; ^©ffl77' 

J: 5 ^c:!^e : oTl/^o , , P ; WM^J[^pfe:3- 2 ©ffl^jfi, 
- k 7 w 3 3 --e*g*B $ P MO SVb 5 y-^Q3© 
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[0 0 2 6] PMOS h7V^^Q3roy-^lCli> 

L2Sr^tTi/7VKt-Sic$HTI/^„ PMOSF7 
$ Q 3 © K Vf4> ^-f a— KD2©*y- K 
fcSSKSix, *©^^>T>2©7/-Kf±tt»;fcifiHf- 
2 "8 £181*3*1/0*$. ttt;fc«B-2 8 t^KiOll 

[0.0 2 7] ;:©4 5£1fj&$;frS:*:$g93©llJ£ 

[0 0 2 8] £f\ 'gfeikWM i T-t4, t^ryyi 2 
jftS^ fc^y a-A 1 3a»fc©mffi**»«EEi:'JfctSE 

Mf* ? PMO SbV $ Q 1 ©<7*— t- £*U 

So ItitJ;*)PMO Sh7V^^Q l ©afiMgfcttfS • 

y 3. — a i 3 (D^m^mt-r^ rtuas i^-cm 

[0 0 2 9] fHMi|*g2i 1 4.tt, £;ft.S£3l«JE 20 
«ttR3, R4X#E£;ixSmE£J£ig£U -?:©& 

«*s*k« ctcmxm^* p wMM«msg 1 5 \zmt>-i- 

S. -PWMMfPlHlBl 5(4; iS©»4-t-i^/u^Sr K 

^©/NVu;*©^/u-;*.t>g£:^(t:£ii:S. K9-f'*l 6 f4, 
-?:©/>Vv*l;: J; (3 NMO S h 9 >"s* #Q2 (D^r^^ry 

[ 0 0 3 0 ] i-ftfrfe, NMOS h?^iS'Q2W 

So NMOS h7>'v ! ^^Q2d5^-7^tt5i> 

y f-/VL 1 (d^K^tufc^/V^, KD 

1 SrMSLT = >"7 f >'-y-C 1 £7t«-f-5<S>-C\ tti^ffi^F- 

2 4fcMH©jE©ffl*mffiVias:f§&;h,<5. 

[0031] m^, m 1 «MOTt££j$A 2 xt±. £ 

^b«RlWffi*«ffiVl*s«ttRl 1~R1 4 Kit) 
##J£*k :i ©#$!«£# ttJ^SSB^ 2 5~2 7*»feBt5 
tti$*uS. 0 2l^t<t:5,t, m77«^2 6 

fcW&»WE£*5«pWttEVM (Mitf2. 5 V) & 

^•2 5{wf4-t<Dtf|ig®EVMSrSSpi:-t-5jE©€:t8JEV 
H (09*.tf4. 5 V) ^^jftStb. a^3i»^2 6 i:£© 

"vMzmmt F5*oIiiv l ''(«*.«' 67" 5 vT V 
£j*-TS. 

[0 0 3 2] m 2 ffiAVIIlttS^KA 3 T*f4, m 

77$KP2 6 ittt*7*F-2 8 fc©Wl::»feiiS*©IK«EE 
V2©-«!&s*|HWtEEV f t LT&fcii£;h,So 

^3 ltt, ^©^4§«mEv f £±iE©< : praiiEVM 



6 

J tOJfc«fe*fcl£tfcaj^;«-§-SrPWMflfl»iaiS3 2K 
ffl^-TS. PWMfW»|=IK3-2f± % |SO»4t5/^ 
*£K7^3 3^m^i"5t irfct-. -t©atf>«*fc 
)SCXZ<D'</i'X<D'<Ji>xm$:£1k£i£Z>o K7-f ^3 
3»4, t©^/W|: i 9 PMO S h 7 i'^^ Q 3 O* 

S. 

[0 0 3 3] tto^ PMOSh7^^Q3M 

>-£*uS£:, H*t*c'v^B:flE«W*»'fe'y 7*>/u-L 2ic 

S. PMOS h7Vv'X^Q3M7^t > 

yT^h/VL2, a^i^f-C 2, *54t*^ *T— KD 
2*SHlHliSSr»J«i-SO^ y h/UL 2tCg«$^ 

>2 8lcBffM©A©ifttUEV2^#bH, ^©ft*, El 
2 fcjjVf-J: 5 fcA©**EV 2 (0!l*.fi I pM*EEVMfc 
^2»tLT-3 0V) ##fe*US. 
[00.34] ^©4 5&»)fN-4t9, z\<z>mMMt&X 
(4, iEWiSmjEEV 1 tA©i«*JEV 2 i ©Jt*©lfe*Mfi 

©^{4(41 tJfeS. 
[0 0 3 5] St?, £ l-XlltttE^ 2 iw*5 
V^T, K^«aRl©a^«ffiVl*SteT-t-5i:,- -tu 
tffoT I Pli3SEVMi5i;Tt5 © t% JE*cDi£fl;JEV 

«EEVREF^ffiJt«jfc/h$<*S-. ^©^*, Sl^Ji 
*SS3 114, PWM$!WIU&3 2©tB77^</u-^©/VU-^. 

MOS h7^v 5 ^^Q3.0#il^^M<7 l «eS©.T% ^ 

iS^SEV 2 < fc"S. ■ 

[00 3 6] -75, SfJt-fbmW 1 ©tHTjmiEV 1 ^ i# 
^TSt, rtU}d#oT^KtiJE.VM*S.h#i-S©-e, IE 
A©<£mj£VH, v L i i: tfc, ISIUtttt 
H3 l©SipmjEVREF^taM6<J^#<^S. r© 
PMi#i@Sl3 1 (4, PWM»lH]SS3 2©ffl73^ 
^©/</u^lBSr*< i"S 4 5 fcttiA«*«rttl;*7'ra. 
r©fc*, PMOS by^itxfQ 3©^iiNfra* s ft< 
45©-?, »-2tt*«bmE^fc*B5~3©UlAmBEa«*:* 
<*o-CA©K«EV2"«S*#<"ife«. 

[0 0 3 7] W±IftW L7t4 *«M©SSat»«-C 
f4, gfS-fb«»l©ta*«£EVl (iE©i»fBEVl) © 

mw» tx h r £ tu fe ©gfKiffjft ©i^mffi v 2 j^aav* ' 

s. r.©fc*, iE©iSfl;jEv 1 ^iE©teS;jEVH©^tti 

EA©ffimjBEVl, V2©Jt^©iffe*f{e 

[00 3 8] 

[^bj©^)*] EJiiiiMUfcijc. *&mx&, M*. 
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f£=^ry!H4 (OV) SrS^ldEcDffiSffiSr^L, ^ 
[0 0 3 9] ^KAffclftUlJ*, ^^mflE5r*2HiwA© 

[0 0 4 0] Z(Dtc#>. ^m^^(£. Mz-tfjEcon. 

[msaoffi^^ifteg] 



R 1 1~R 1 4 ffi#t 
Q 3 PMOS 

L2 yr^h^ 

D2 ?<<*—.Y 
C 2 a^x^if 
R 1 1 , R 1 2 ffi#t 

1 gc^tSM 

3 ®2^f B IMJ)Sffi^&5 (ffl2cDfiffi£/&#l£) 

2 4-2 8 m^asi^ 

3 1 3 — ^ 

3 2 PWMftlJfflJlH]^ 
3 3 Y-yJ'* 
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